A novel regulatory relationship between RIPK4 and ELF3 in keratinocytes.
Keratinocytes are central to the barrier functions of surface epithelia, such as the gingiva and epidermis. RIPK4 is a key regulator of keratinocyte differentiation; however, the signalling pathways in which it functions remain poorly defined. In this study, we identified a regulatory relationship between RIPK4 and ELF3, an ETS family transcription factor. RIPK4 was shown to be important for the upregulation of ELF3 gene expression by the PKC agonist PMA in both oral and epidermal keratinocytes. RIPK4 promotes keratinocyte differentiation in part by phosphorylating and thereby activating the IRF6 transcription factor. Significantly, silencing of IRF6 inhibited the PMA-inducible expression of ELF3. A role for the GRHL3 transcription factor, a downstream target gene of IRF6, in the regulation of ELF3 expression was similarly demonstrated. ELF3 has previously been shown to regulate the expression of SPPR1A and SPRR1B, small proline-rich proteins that contribute to the cornification of keratinocytes. Consistently, RIPK4 and IRF6 were important for the PMA-inducible expression of SPRR1A and SPRR1B. They were also important for the upregulation of TGM1, a transglutaminase that catalyses the cross-linking of proteins, including small proline-rich proteins, during keratinocyte cornification. RIPK4 was also shown to upregulate the expression of TGM2 independently of IRF6. Collectively, our findings position RIPK4 upstream of a hierarchal IRF6-GRHL3-ELF3 transcription factor pathway in keratinocytes, as well as provide insight into a potential role for RIPK4 in the regulation of keratinocyte cornification.